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Rodio ostronomy is rop- 
idly opening up new vit- 
toB of the universe which 
ore not visible with optical 
instruments. The cover 
photograph shows the 96- 
element helical antenna 
of the rodio telescope ot 
Ohio State University. It 
operates 24 hours per 
day, mapping the sky on 
a moving paper chart. 

The inset shows Donn 
Van Stoutenburg, a grod- 
uote student at OSU, using 
the General Radio Type 
1602-B UHF AdmHtance 
Meter for matching the 
antenna input circuits of 
the radio telescope at 242 
megocycles. The speed of 
measurement provided by 
the Admittonce Meter is 
on important foctor in de¬ 
sign and maintenance. 

These photographs are 
reproduced through the 
courtesy of Dr. John D. 
Kraus, Professor of Elec¬ 
trical Engineering, and 
Director of the Radio Ob- 
•ervotory. 


The General Radio EXPERIMENTER is mailed without charge 
each month to engineers, scientists, technicians, and others 
interested in electronic techniques in measurement. When 
sending requests for subscriptions and address-change 
notices, please supply the following information: name, 
company address, type of business company is engaged in, 
and title or position of individual. 


GENERAL RADIO COMPANY 

275 Massachusetts Avenue 
Cambridge 39 Massachusetts 

Telephone: TRowhridg^ 6-4400 


BRANCH ENGINEERING OFFICES 


NEW YORK: 

CHICAGO: 

PHILADELPHIAt 


Brood Avenue at Linden, Ridgefield, New Jersey 
Telephone—N. Y., WOrth 4 2722 
N. J., WHrfney 3-37 40 

920 South Michigan Ave., Chicogo 5, Illinois 
Telephone-WAboih 2-3620 

1150 York Road, Abington, Pennsylvonio 
Telephone—HAncock 4-7479 


WASHINGTON: 8055 13th St., Silver Spring, Maryland 

Telephone—JUniper 5-1088 


LOS ANGELES: 1000 North Seword St., Los Angeles 38, Calif. 

Telephone-Hollywood 9-6201 

SAN FRANCISCO: 1182 Los Altos Ave., Los Altos, Colif. 
Telephone—WHiiecliff 6-8233 


REPAIR SERVICES 

WEST COAST: Western Instrument Co., 826 North Victory 

Boulevard, Burbank, Calif. 

Telephone—Victoria 9-3073 

CANADA: Bayly Engineering, Ltd., First St., A|ax, Ontario 

Telephone—Toronto EMpire 6-6666 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 












3 


APRIL, 1957 



The old, reliable work horses of the 
continuously adjustable, high-power 
autotransformer field, TvrEs 50A and 
^ SOB Variacs®, are being retired to a 
well-c^arned rest after many years of 
faithful and satisfactory service. To 
supplant these deservedly popular mod¬ 
els, General Radio now introduces the 
new Types W50 and W50H. Embody¬ 
ing the many advantages inherent in 
the “W** design ^ these new **50*8^' 
deliver more watts per dollar, with 
smaller size, less weight, and lower 
losses than their predecessors. Mount 
ing hole dimensions and arrangement 
are unchanged, for maximum inter¬ 
changeability. 

Current ratings are increased. The 
rated currents for the new 115-volt 
and 230-volt models are, respectively, 
50 and 25 amperes, as contrasted to 40 
and 20 amperes for the old models. 
Types VV50 and W50H are UL-a|>- 
proved; cased models are undergoing 
examination and test for listing. 

The general scheme of construction 
follows that of the W-type V'ariac.** 
previously announced.' The radiator 


® 

W ”50" SIZE VARIACS 
-TYPES W50 AND 
W50H 


Figur* 1. Th« new 
Type W50, lorgetf of 
the Vorioct, shown 
with the smallest 
standard unit, Type 
W2. 

is captive, .so that shaft adjustments do 
not upset radiator and brush setting. 
The ba.se is stamped from plate stock, 
thus possessing sup(*rior physical prop- 
ertic.s to cast or die-cast construction. 
The assembly is secured by a hollow 
bolt, which serves ns a shaft sleeve or 
ball-bearing housing as requirements 
dictate. 

Because of the massive core and 
winding structure, the base insulator is 
molded and serves to lock the coil 
relative to the ba.st* under severe shock 
conditions. The coil is cemented to this 
molded insulator with a thermo-setting 
plastic to improve mechanical .stability 
and thermal transfer from coil to base. 
Coil forms are the angel-cake-pan type 
previously described, which completely 
enclose the core. 

Unique with the.sc* units is the use of 
a banked winding for such hea\"y wire; 
the proce.ss might Ik» more properly 
described as **nxl-l)ending'’ rather than 



**‘The Type W6 Variao —A New an<l Better Variable 
Autotransformer.” Hadia Sip4riment*r, December. 

1955. XXX, 7. up. l-ll. 

“More New Variaca," G^ntral Radio BTperimen/rr, May, 

1956, XXX. 12. pp. 13-15. 
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Figur* Th« Type W50M, cosed model, shown 
in o typicol wall instoliafion with conduit wiring. 


as winding!’' The winding machine 
was designed and built by General 
Radio. It actually oscillates the core 
during winding to force banking of the 
heavy conductors, and an ingenious 
servo-mechanism keeps the core rota¬ 
tion in step with the winding gear 
regardless of slippage in the l>elt drive. 

The use of multiple brushes, conse¬ 
quent upon the high current rating, 
posed a dimensional problem — how to 
accommodate the wide, single-layer 
brush track, without an exee.ssive core 
diameter, on a bank wound unit. This 
was solved by placing the brush track 
on the outer face of the toroid. (Figure 
3). This brush location allows the clos¬ 
est approach to an ideal core aspect 
ratio for a given number of turns of the 
required wire size in a banked winding, 
for a minimum required panel space. 
A copper radiator ‘‘nose” serves to 
conduct l>oth brush heat and brush 


Figur* 3. Clot«-up of lh« banked winding and 
Duratrak cemmutotor twrfoce. 


current to the radiator, which is painted 
black on the surface away from the 
Variac for maximum radiant heat dis¬ 
sipation. The new unit brush, first intro¬ 
duced on the Type M20 N'ariac,- is used 
on the \V50’8, the bcdter to carry away 
the heat generated by these higher 
powered units. 

The Duratrak brush track is, of 
course, used on the new Type \V50 and 
Type Wo()II. This has not been avail¬ 
able on the older 50A and 5()B types, 
and it brings a new degree of reliability 
to Variacs in the high-power field, a re¬ 
liability approaching that of fixed-ratio 
power transformers. 

Stud terminals and screw-type pres¬ 
sure connectors on the W5() provide 
maximum convenience for a variety of 
conductor sizes and circuits. Screw 
terminals similar to those used on the 
M2()* are provided on the WfiOH. The 
terminal arrangement is the same as 
that on the standard W-model Variacs. 

A built-in protector prevents damage 
to the costly winding from unstained 
overloads exceeding 100% of rating. 

Adequate fuse or breaker protection 
should be provided in any installation 
of these N'ariacs to open the brush 
circuit on currents appreciably in excess 
of the rating. The added margin of 
safety afforded by the built-in protector 


*'*A 400-Cycle Vartsc with 20-Aiii|)erc R«tinv,** Cfneral 
Radio Erperimonter, 31, 8; January. 19."i7; pp. 7-8. 
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Figur* 4. Terminal plat* for th« Typ* W50H, 230-volf mod«l. Th« 11S>voll Figur* 5. Clot«>wp 

med*! wHh higher currant rating wt*t stud Urminals and tcr«w>typ« pr«t* of th* brush asstm- 

sur* connactors. bly ond connoctors. 


SINGLE UNITS 


Tvpe 

Mounting 

II 

Z/iW Voltage 

Connection 

Otervoltage 

Connection 

1 Net Weight - 

\ Pounds 

! 

Code t 
Word 

Price 

Rated Output 
Amperes 

Output 

Volts 

Max. 

Output 

Amperes 

12 

1 Output 

Volts 

' 1 

Rat^ Output 
\ Amperes 

W50 

Without 

caae 

115 

50 

0-115 

50 

5.75 

0-135 

50 

50 

OATAL 

$120.00 

WSOM 

Cased 

115 

40 

0-115 

45 

5.18 

0-135 

40 

57 

OATER 

145.00 

W50H 

Without 

case 

2^ 

25 

0-230 

32.5 

7.5 

0-270 

25 

53 

NITAL ' 

120.00 

W50HM 

Cased 

230 

115 

20 

0-230 

31 

7.13 

■0=^7^ 

0-270 

20 

10 

GO 

NITER 

145.00 

VBT-6 

VBT-7 

Replacement brush set j 

W50M 

Replacement brush 
W50H. W50HM 

tor W80. 

set for 





y* 

y* 


5.00 

5.00 


is available when, through negligence or 
accident, normal protective devices are 
not operating. 

The Type W50 and Type WoOII, as 
with other W-model Variacs, are avail¬ 
able singly or in gangs, for manual or 
motor-driven operation, open or cased, 
with or without ball bearings. 

We feel that the Type W50 and Type 
W50H Variacs with their increa-sed out- 
^ put, low'ered cost, weight, size, and 
losses will prove to be w’orthy suc¬ 
cessors to the Types 50A and 50B that 
they replace. 


Figur* 6. Cov«r of Ihe M-fyp« unif is 
• osily romovabi*. 
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SPECIFICATIONS 


Cor* Lotf at 60 eyelet, oil models: 
Driving Torque, oli modeit: 

Turns on Winding: 

W50, W50M 
W50H, W50HM 

Angie of Rotation: 


50 watts 
200-400 oz.-in. 


190 

298 

320“ 


D-C Resistane* of Winding: 

W50, W60M 0.075 ohm 
W50H, W50HM 0.3 ohm 
Dioi ColibroHonx Reversible dial, line-voltage 
scale on one side, overvoltage on reverse side; 
accurate with rated input voltage applied. 




GANGED UNITS 


Ganged assemblies of Type VV50 
Variacs are used in parallel or in series 
on single-phase lines and in open delta 
or wye configurations on three-phase 
lines. The table on page 7 indicates the 


ratings of the various combinations. 
Dial plates for gangs have scales 
marked 0-10. Types 50P1 and 50P2 
chokes to limit circulating currents are 
recommended for parallel operation. 


Figure 8. (below) Two>gong oetembly. 
(right) Three-gong oteembly with coe*. 




lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 






































































7 


RATINGS FOR GANGED UNITS 

SINGLE PHASE CIRCUITS 


APRIL, 1957 





Max. 

Rated 





Input 

Output 

Output 

OutpiU 

Output 

KVA\ 



Type 

VoUs 

Volts 

Amperes 

Amperes 

Connection 

Chokes Retjuired 

WS0G2 

115 

0-115 

100 

100 

11.5 

Parallel 

One Tyi)e 50-Pl 



0-135 


100 



W50G2M 

115 

0-115 

90 

80 

~10.4~ 

Parallel 

One Type 60-Pl 



0-135 


80 



W50O9 

115 

0-115 

150 

150 

17.25 

Parallel 

One Type 50-Pl 



0-135 


150 



One 60-P2 

W50G3M 

115 

0-115 

135 

120 

15.5 

PArailel 

(jine Type SO-PI 



0-135 


120 



(Joe Type .5a-P2 

W50HG2 


0-230 

65 

50 

15 

Parallel 

One T 3 rpe 50-Pl 



0-270 


50 



W50HG2M 

230 

0-230 

62 

40 

~14.3 

Parallel 

One Typo 50-Pl 



0-270 


40 



W50HG3 

230 

0-2:10 


75 

22.5 

Parallel 

One Type 50-Pl 



0-270 


75 



One Typo 50-P2 

W50HG3M 

230 

0-230 

93 

60 

12X4 

Parallel 

One Type 50-Pi 



0-270 


60 



One TVpe 50-P2 

W50HG2 

460 

0-460 

32.5 

25 

15 

Series * 




0-540 


25 




W50HG2M 

460 

0-460 

31 

20 

14.3“ 

Series * 




0-540 


20 







THREE-PHASE CIRCUITS 



W50G2 

115 

0-115 

50 

1 50 

10 

( )|)en 


W50G2M 

115 

0-115 

45 

40 

9 

Delta_ 


W50G3 

230 

0-230 

50 

50 

20 

Wye 1 

W50G3M 

230 

0-230 

45 

40 

18 

WS0HG2 

230 

0-230 

32.5 

25 

13 

Open 


WS0HG2M 

2 :jo 

0-230 

31 

‘20 

1-2.3 

Delta 

1 

W50HG3 

460 

0-460 

32.5 

25 

26 

Wye 

W50HG3M 

460 

0-460 

31 

•20 

24.0 


* Dost not permit nommon ounneotion between line lutd load. Load rauat not be imiundnd. 

tNo KVA ratinit is Ri\'en for over\'oltaf(« connection, Output KVA is determined by the product of line vultaKc and 
mnximum current for the linir-voltaite oonnoetion. 


Type 


Description 

Set 

Weight 

Rounds 

Code Word 

Price 

W50G2 


Two-Oong WSO, without cosa 

103 

GATAUJANDU 

$260.00 

W50G2M 


Two-Oong W50, with cot# 

115*^ 

OATALBONDU 

310.00 

W50G3 1 


Throo*Oong W50 without cos* 

1^ 

OATALOA.NTY 

385.00 

W50G3M 


Throo-Oong WSO with cos* 


OATALBONTY 

440.00 

W50HG2 


Two-OongWSOH, without coso 

109 

NITAIXIANDD 

260.00 

W50HG2M 

W50HG3 


1 Two-Gong WSOH, with cos# 

121 

NITALBONDU 

310.00 



167 

NITALOANTY 

385.00 

W50HG3M 


' Throo-Oong W50H, with coso 

182 

NITALBONTY 

440.00 

Dial plotas on gongad units rood 0 to 10 

Driving torquo: Two-gong, 400-800 oz.-ln. 

Thrao-gong, 600-1200 oz. in. 


Type 

CHOKES 

Code Word 

Price 

50-Pl 

For operation of two units in pnrcrilol 

PARALLaiUK 

$14.00 

50-P2 

Used with 50-Pl for operation of three units in parallel 

TBIPLECIIOK 

14.00 
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BALL BEARINGS 

Every Type W50 Variac assembly Single Unit. $15.00 

(single or ganged) can be furnished with 2-Gang. 20.00 

ball bearings, which reduce the required 3-Gang. .. 25.00 


driving torque. Surcharge for ball bear- When ordering, add .suffix BH to type 
ings: number. 

MOTOR DRIVE 


Motor drives are available for Type 
W50 Variacs, as shown in the table on 
page 9. All models include motor capaci¬ 


tor and adjustable-position micro¬ 
switches to limit the arc of traverse to 
any desired portion of the winding. All 



DIAL 


^ 6 ^ 


120° *i5\l20° 


Rgur« 9. Dimensions of ganged assemblies, without cose. 
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motor-driven models are ecjuippiMl with 
ball bearings.* Type numbers are made 
up on the following basis, as e.xplained 
in a previous article.* 

—Gilbert S.milev 



WM D l» 


fr 


•aiu V«rUc (115 votial 
*thifat tfnvBD Wirt tail taiirtiiiia 

MVaad tratata* 

Molar caiMtfliBr 
MiunoMltdia* 


PRICES* 



VARIAC 

Typu 

TRAV 

16 

ERSE TIM 

32 

E IN SEC( 

64 

3NDS 

128 

Add for 

co«o 

W50 

$260.00 

260.00 

260.00 

260.00 

$55.00 

WS0G2 

390.00 

390.00 

390.00 

60.00 

WS0G3 

520.00 

520.00 

520.00 

65.00 

W50H 

260.00 

260.00 

260.00 

260.00 

55.00 

W50HG2 

390.00 

390.00 

390.00 

60.00 

WS0HG3 

520.00 

520.00 

520.00 

65.00 


* In loU of 5 or more. For quantities lev tlutn 5, there is a setup charge 
of $12.00, prorated over Uie number of uniU. (1-1). 


Figure II. View of motor-driven unit, 
without cose; Type W50016CK. 


* It is not ncceesary to add BB to the type 
number when the Variao is ordered »nth 
motor drive. 


* “.Motor Drives for W-Serios Variacs”. (7rn- 
eroj Radio Kxp€rimi«nUr. 31, 3; August. 1956, 
p|». 1-4. 


THE SOUND-SURVEY METER AS A TRANSFER 

STANDARD 


To assure unif(3rmity and compliance 
with sensitivity specifications, hearing 
aids are given an over-all acoustical 
check. -\t Otarion, Inc., of Dobbs 
Ferry, New York, manufacturers of 
hearing aids, the.se devices are tested by 
standard methods using an artificial 
voice and an artificial ear. 

The test stand shown in Figure 1 is 
an example of this technique as used to 
test the Li.stener® hearing aid, which 
is an eyegla.ss type and the first such 
unit to be produced commercially. The 
artificial voice, which consists of a 
.small speaker in a box lined with 
sound-absorbing material, is shown at 


the top, with the bow containing the 
inicropiione of the hearing aid inserted 
through t he ot>ening and resting in the 
test position. The receiver, which is 
in the other eyeglass bow, is coupled 
af^oustically by means of a small trans¬ 
parent tube, to a standard 2-cc cavity. 

In this apparatus, the sound-pres¬ 
sure in the box is calibrated originally 
against the laboratory standard, a 
Kellog condenses microphone. Since 
the calibration equipment is cumber¬ 
some, and also because it is desirable 
to avoid excessive use of the standard 
microphone, the General Radio Sound- 
Survey Meter is used as a transfer 
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Figure 1. Test stand For the Listener^ hearing aid. 


standard. An opening at the base of the 
artificial voice makes possible the in¬ 
sertion of either the Sound-Survey 
Meter or the standard condenser micro¬ 
phone to measure the .sound-pressure 
level. As shown in Figure 2, this pro¬ 
cedure involves no cumbersome equip¬ 
ment and can be accomplished quickly 
and easily. Thus periodic checks with 
this simple and convenient device will 
indicate immediately any change in 
level that has occurred in the interval 



Figure 2. Sound-Survey Meter in position to 
measure sound level. 


between calibrations with the labora¬ 
tory standard and also any differences 
that may exist between various test 
positions. 

Otarion, Inc., also finds the Sound- 
Survey Meter useful for routine checks 
of audiometer calibration. 


We are indebted to Mr. William fl. Green- 
i>aum, Vice I^sident and Director of Engineer¬ 
ing at Otarion, Inc., for the infomnition in the 
above article. 


DOUBLE PULSES WITH THE TYPE 1391-A 
PULSE, SWEEP, AND TIME DELAY GENERATOR 


Many inquiries have prompted in¬ 
vestigation of methods of producing 
double pulses with the Type 1391-A 
Pulse, Sweep, and Time-Delay Gen¬ 
erator. This article will present two 
possible methods. In the first method, 
each pulse of the pair has the same 
duration, and the interval between 
pulses is set by the delay controls. In 
the second method, durations of the 
first and second pulses and the inter- 


pulse interval are all independently 
variable. 

In the first method, two sweeps and 
their associated pulses are produced, 
the first timed by the direct synchroniz¬ 
ing pulse, and the second by the de¬ 
layed synchronizing pulse. Thus, basic¬ 
ally, the inter-pulse interval is the 
DELAY setting (1 ^ec to 1 sec), and the 
duration of each pulse of the pair is that 
indicated by the setting of the pulse 
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duration control (see Figure 1). Since 
the miiiimura sweep duration is 3 /tisec, 
and l-to-2 /xsec recovery time should 
be allowed, the actual minimum pulse 
delay is 4 to 5 microseconds. Note also 
that the pulse-delay interval produces 
and registers a delay between the direct 
synchronizing pulse and the first pulse 
of the pair. This procedure, according 
to the instrument specifications and the 
comments of this paragraph, yield the 
following possible ranges: duration of 
each pulse of pair, 0.05 ^sec to 0.1 sec; 
interpulse interval, 5 nsec to 1 sec; de¬ 
lay from direct synchronizing pulse to 
first pulse of pair, 0.25 /nsec to 0.1 sec. 

This double pulse is obtained by con¬ 
nection of the DIRECT SYNC post to the 
POS. COINCIDENCE DRIVE pOSt through 

a 3.3 kilohm resistor. The direct syn¬ 
chronizing pulse is large enough to 
produce an output from the delay syn¬ 
chronizing circuits under these circum¬ 
stances, and, with the sweep trigger 
switch in delayed position, the two 
sweeps of Figure I are produced. 

The second method will produce a 
pulse pair of completely independent 
duration and interpulse interval. The 
time relationships are shown in Figure 
2. The duration of the first pulse is that 
set by the delay control. The interval 
between pulses is that set by the pulse 
delay control, and the duration of the 
second pulse is that set by the pulse 
DURATION control. Thus we have, from 
the catalog specifications for the instru¬ 
ment the following figures: 

(1) First pulse duration, 1 /nsec to 
1 sec. 

(2) Interpulse delay, 0.25 /lusec to 0.1 
sec. 

(3) Second pulse duration, 0.05 /nsec 
to 0.1 sec. 

(Note that at maximum sweep dura¬ 
tion, interpulse delay and pulse dura¬ 
tion must be traded. If a 0.05-sec. pulse 



Figure 1. First Method. Equal pulse duration, ad- 
{ustobie time interval. 


pf»F OlfIVE 

DiRCCT 


-- 

SYNCH 


DELAY 

OClAT 

{ 


SYNCH 

secEP 

OUWfSi! " *' 

‘delay I • L 

•STAST' 

channel 


k 

•STO^* 

k 

CHANNEL 

: -i-i 

1— 

PULSE - 


_^ t 


Figure 2. Second Method. Deloy circuits let first 
pulse duration; sweep sets inter-pulse delay and 
second pulse duration. 


is desired, only 0.05 second delay is 
available, etc.) 

No internal modification of the in¬ 
strument is needed to produce this 
double pulse. The direct and delayed 
synchronizing pulses are used to start 
and stop the first pulse, while the sweep, 


Figuro 3o. 

Doubio Pulse 
First Method 
12-;isec sweep 
25-/isec deloy 
S-Msec pulse 
PRF —10 kc 

Double Pulse 
Second Method 
12 -msac sweep 
Isl pulse 10 
Delay 5 /isec 
2nd pulse 2.5 psec 

Figure 3b. 

Showing minimum 
durotion of push- 
pull output pulses 
and interpulse 
delay; method 2. 
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22KX1 


IKXl 


A/W- 

lOKfi 


Figwr* 4. Nafwork and cennacflont for producing o doubU pul»* by th« tucond mothod. 


startod with the sweep trigger switch 
in the delayed position, produces in- 
terpulsc delay and times the 8c»cond 
pulse. The circuit which superimposes 
the direct and delayed synchronizing 
pulses on the internally prcKluced start 
and stop pulses is shown in Figure 4. 
These networks are connected between 
the DIRECT 8YXC and start, and the 


DELAYED 8YXC and STOP, binding posts. 
Then the sweep start toggle switch is 
set to DELAYED and the pulse source 
DRIVING PUXCTION switch is Set mid¬ 
way between the in*ternal and ex¬ 
ternal positions. This switch will per¬ 
mit the internally produced timing 
pulses and the externally produced 
pulses to be added together. 

— R. VV. Frank 
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